Chip mounters and surface mount device (SMD) inspection systems use image processing techniques for the placement of SMDs onto printed circuit boards (PCB) and the inspection of SMDs. Such techniques require the part shape data; however, the creation of this data is currently not automated. The goal of this paper is to make a system that generates part shape data automatically by processing images of SMDs. There are several target parts, such as IC, BGA (ball grid array), chips, and connectors, etc., for which data can be generated. In this paper we will focus on generation of data for IC parts.
The overview of the automatic generation system of part shape data is shown in Figure 1 , and the shape data that is automatically generated is shown in Figure 2 . Leads with the same width, length, and pitch are made into a group as one lead set, and the lead set data has a group position, and lead width, length, pitch, and direction.
The processing flow of the image processing of this system is shown in Figure 3 .
In the proposed method, (1) image of the part is acquired.
(2) Next, blobs that are candidates as a lead in the part image are extracted. (3) Next, discrimination of the 2/4 sided lead part is performed to discriminate whether target part is two-sided lead part or four-sided lead part. (4) Next, clustering of the lead candidates is performed, and to which direction (upper, lower, left, or right) each lead candidate faces is analyzed. (5) Next, determining the best detection point of lead width by inspecting the shape of the lead candidate is executed. (6) Next, a highly accurate measurement of the lead position and the size is executed. (7) Finally, the part shape data is generated.
With above-mentioned method, we performed an experiment to generate the part shape data using the sample part images. Some of the results of experiment are shown in Figures 4 to 7. Chip mounters and surface mount device (SMD) inspection systems use image processing techniques for the placement of SMDs onto printed circuit boards (PCB) and the inspection of SMDs. Such techniques require the part shape data which define the shape of SMDs; however, the creation of this data is currently not automated. The goal of this paper is to make a system that generates part shape data automatically by processing images of SMDs. There are several target parts, such as IC, BGA (ball grid array), chips, and connectors, etc., for which data can be generated. In this paper we will focus on generation of data for IC parts. x min , x max y y min , y max p (x, y) p x = p x − (x max + x min )/2 (x max + x min )/2 · · · · · · · · · · · · · · · · · · · · · · (1) p y = p y − (y max + y min )/2 (y max + y min )/2 · · · · · · · · · · · · · · · · · · · · · · (2) k-means 4 6 
